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FEW days ago a brief item,
unnoticed in the more spec-

tacular flow of war news, an-

nounced the formal
of an which In

point of numbers benefited la one of
the greatest of its kind.

Ouletly. without the clangor of trum-
pet!', modern Italy has achieved an-

other big feat of her luminous destiny
and her vl story over a

foe Is being celebrated by her sons
who had devoted to that strugglo tho
best of their Intelligence and activity.
As the magic wand of an almighty

had they acted over
the soli of Apulia, for hundreds of
centuries deprived of that most es-

sential element of life, water; a mag-

nificent stream of water, captured
hundreds of miles away, was given to
its inhabitants, as a blessed relief
to their age old condition of drought
and an incentive to a wonderful

of their
and of their Industry.

Apulia represents the most Impor-

tant part of the southeast of Italy.
CouTing an area equbl to th

of the whole kingdom, bathing
her extended coasts on1 the Adriatic,
"the sea of the renewed fortunes of
Italy," her numerous ports being head-

quarters for the Italian trade with the
Orient, Apulia constitutes a big factor
Ir. the economy of the whole nation.

Nature, who was so generous with
her sister regions, showed herself very
parsimonious with her. Since the most
remote antiquity Apulia hjad bean
known for the scarcity of her water
supply. "Sitlculosa Apulia," she was
ca.led by Horace, and this description
wa not an of tho truest
and most bitter reality. Her supply
of drinking water, except in a very
few sections of the province of Bari,
was almost exclusively dependorvt on
r.i n water, which was preciously col-I- t-

ied ar.d frugally conserved. In
hot seasons tho cisterns

nvarlably became empty, and tho
n eernment was then compelled to

Mil drlnklr.fr water for the relief of
population by rowans at tank

ps to the towns on tho coasts
i"J in tank wagons to the Interior.

The reason for this almost total
nce of natural springs must bo
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looked for In the geological formation
of the soil, consisting mostly of a
low plain of tertiary cretaceous for-

mation, broken at rare Intervals by
lew hills but absolutely devoid of
function of absorbing and storing tho
mountains, which, by reason of their

moisture, constitute what
might be called tho lungs of the earth.

Other regions in the nearby prov-
inces were in a more favorable situa-
tion, but they wero separated from
Apulia by tho Apennines, tho back-

bone of Italy, and this mountain range
was an Insuperable barrier to tho
conveying of their water to Apulia,
even for the Romans, the greatest
and most audacious hydraulic engi-
neers of early times.

It was then quite natural that not
before the feasibility of boring exten-
sive tunnels through the mountains
was could any serious
attempt bo made to solve the problem,
a problem which Involved also the ta.sk
of feeding 2,200,000 people, not grouped
In aay one centre but distributed in
260 towns covering an area of 8,000

square miles.
The first effective plan for this

biggest of all water works dates back
to 1S6S, nearly coinciding with tho
completion of the first long distance
tunnel through the Allps. So ac-

curate and complete was this early
plan that except for the few variations
suggested during the progress of tho
work, more by the desire of extend-
ing its benefits to more people and
localities than by some unforeseen
difficulties, it differs very little in its
general lines from what actually was
done half a century later.

On tho other sldo of tho Apennines,
west of Apulia, a region exists

favored with a natural
wfter supply. This region, belonging
to tho provinces of Avelllno nnd
Benevento and cover-

ing a triangular area whose apexes
can 1)0 by the towns of
Avelllno, Campagna and Benevento, Is

by the presence of a
group of high mountains, tho summits
of which are snow covered a greater

Iart of the year and presenting, be-

sides, an unusually large numtor of
natural basins In which rain water
collects.
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Being composed of rocks of a most
porous nature these mountains repre-
sent an important factor in the
absorption of water and atmospheric
modsture. Instead of being allowed
to travel enormous distances before
reappearing In form of springs, as
usually happens, tho water Is stored
in tho zone In which It collects.

An extended belt of impermeablo
clay Isolates the group of mountains
referred to from tho plateau above
which it towers and forms In the In-

terior of the earth an Immense natural
reservoir from which the excess of
water Is allowed to escape only at tho
lower points of its edges. These lower
points ibeing located In a very restricted
area the springs are closely grouped.
The area covered by the porous rocks
covers about 233 square miles be-

tween Cnposele, the right bank of the
Itlvcr Sele, Campagna, Salerno and
Ax'clllno. Tho total volume of water
Issuing from these springs is never
less than 0,000 gallons per second.

These conditions were revealed by a
Heries of geological surveys and ac-

curate measurements, of the volumes
of water annually precipitated and tho
output of the springs. This survey led
also to an important discovery: that
the water required about six months
for Its voyage through the under-
ground canals, and that the springs
reach their maximum output half a
year after the period of the heaviest
rainfalls. Consequently there Is no

fear of a shortago of water In the
aqueduct during the hotter munthti of
tho year.

Of tho springs, referred above, the
most Important, from the standpoint
of their utilization for the aqueduct of
Apulia, were those emanating from tho

eastern slope of Mount 1'attagone, near
the Bmall town of Caposelc. The prin-

cipal group of them Issues from a large
limestone wall, at points having an
altitudo of 1,380 to 1,339 feet abovo
sea level and embracing an arc tho
concavity of which faces the east. Tho
water, after having collected In a nat-

ural basin, is precipitated from a height
of about ninety feet to give origin to
the Hiver Sele.

Providentially nature had insured
tlitr basin against any waste due to
filtration of the water collected therein
by a substratum of Impermeablo clay,
so that nothing further was necessary
In order to retain the water and lead It
to the aqueduct but to close the pas-sag- o

through which 'it previously es-

caped.
ThU was done by constructing a re-

taining wall 6i feet thick across this
passage. The wall has itw foundations
in the clay, Is almost entirely em-

bedded in the ground and has Its top
SU feet above the mean level of tho
water In the collecting basin.

Tho water emanating from the rork
is collected by twelve small canals, each
2i feet wide, adjoining the rock at
the points iwhore the springs appear
more abundantly. These canal havo
a natural soil bottom and perforated
wnlls formed by concrete bricks of two
foot side, with an opening of six inchcu
between them. They lead into a con-
necting canal ISO feet long, with a
width increasing from 10 feet to 16Va

feet, having also a natural poll bot-

tom, at a maximum of 1,375 feet over
sea level. The walls of this canal are
built of piles, bound together by arches
of masonry, tho spaces being filled In
with ibrlck.

Tho spaces between tho walls- of tho
small canals, tho adjacent Ride of the
main one and the rock opposite, an
well as the spaces on the other side of
tho main canal, aro filled in with a
bed of gravel through which the water,
coming from the soil. Ijlters and over

canal in the
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Entrance to one of the tunnels

flows through the perforated walls Into
the collecting canals. The main col-

lecting canal Is covered with a
concrete floor and tho small

canals with cement slabs. All the col-
lecting zone from the rock to the re-
taining wall Is covered with a bed of
arable foil 2S4 feet deep, protected
against percolation of rain water by
a jK'rfect system of drainage.

Th. collecting canal above described
branches Into a supply canal of ma-
sonry 56 feet long and 16Va feet to 13

feet wl'le. When the water in this
supply canal reaches a level of 3 feet
3 2 lnoh-- a volume excelling
1,585 gallons per second can bo deliv-
ered, which Is the maximum quantity
for which the whole work was de-
signed.

This canal Is provided with a device
enabling tho water to b eventually
directed into an auxiliary discharging
canal loading to the main one and
thenco to the old bed of the Iliver Sele.

The supply canal bads Into a col-
lecting well 23 foot long, 13 feet wide,
the bottom of which Is 1,365 feet abovo
sea level: tho wall opposite tlu-- spot
where tho water arrives Is provided
with sluice gates for regulating the
inlet of the watr to the aqueduct or
discharging the entire volume through
a chamber 16U feet long, 10 feet
broad, Into the main discharging canal
242 feet long, which leads to tho old
bed of the Itlver Sele.

The lower wall of tho connecting
wall contains the weir (1,372 feet
above sea level), over which the water
falls Into a chamtor th- - edge of which
constitutes the starting point of tho
aqueduct.

The main canal of the aqueduct runs
from Cnposelo to Fa.-n- o over a length
of 132.67 miles, of which 60.2 miles are
tunnelled, 5.2S aro canal bridges and
4.59 are siphons. The first 1.095 feet,
extending from Capo.ele to the Tro-dogz- o

torrent, aro regulated In order
to ascertain the volume of water pass-
ing through.

The main canal may be considered
as composed of six section.', each di-

mension, d for an output varying from
1 5s." to TiZi gallons per second.
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Engineering Triumphs of the Aque-
duct Builders of Ancient Rome

Far Surpassed by Their
Modern Descendants

The supply of water from the main
canal to the 260 towns In the three
provinces of Apulia nnd In the adja-
cent province of Potenza Is secured as
follows:

For tho Province of Foggla tho
water Is taken by a branch canal ex-
tending over 2S.55 miles, of which 2.16
miles are tunnelled, S.I miles are
siphons and 3.44 miles aro canal
bridge. One hundred and twttity-nln- u

miles of branches run from It to the
towns. There are 17 reservoirs of a
total capacity of 13.44S.000 gallons. 9
pumping stations for supplying the
centres on a higher level than thw
canal and 5 power stations of 1.0S7
horse-pow- total output. An inter-tstfn- t;

feature is the great siphon of
(ifanto, having a length of 3. CI miles,
a normal output of 290 gallons per sec-
ond and a drop of 102 feet.

For the province of Barl and a few
towns In the province of Potenza the
Mipply is assured by 535 miles of
canals nnd piping. There are llft-thr-

reservoirs with a total capacity
of 27,212.500 gallons, e.glu pumping
stations and eleven power stations
with a total output of 3,621 horse-
power.

The supply for tho province of I.ecce
is taken by a branch canal parting
from Fasano and extending over Is 95
miles, of which 4.11 miles are tun-
nelled. Four hundred and forty miles
of canals lead to the towns and 220
miles will be piping In the towns them-
selves. Thero will be seventy-seve- n

reservoirs with a total capacity of
35,135,500 gallons.

For tho supervision of the main
canal more than 1U0 miles of special
roads have been built, connecting with
the national and provincial ones.
About every four miles of canal thero
h a watchman's house. All buildings
aro connected by an up to date tele-
phone system.

It has occurred often, In tho pre-
ceding brief description of the whole
arrangement, to mention power and
pump stations. Of the former, pro-
ducing energy by the difference of
level where It could be utilized, there
nre a total number of eighteen rang-
ing from 30 to 2.500 b, h. p. output.
As tho total output of the power sta-

tions is S.6S5 b. h. p. anil) the total
amount required by the pump stations
win be 1,267 b. 1). p. there aro still
available 7.41S b. h. p. which can be
advantageously supplied to the small
industries or to the farms scattered
all over the regions.

The supply of 26.42 gallons per cap-

ita per diem to a population of 2,200,-00- 0

people would scarcely utilize one-thir- d

to two-fift- of the whole out-
put. The rest will be devoted to irri-
gation purposes and this will be one
of the greatest advantages of this un

of the huge canal bridges of

Maria dei Santi.
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dertaking which will bring so wonder-
ful an Improvement to that region ot
Italy.

The turning of the water Into tho
main canal, which took place officially
on April 16, celt bra ted the successful
accomplishment of this undertaking,
which has required more than tea
j ears actual work and an expenditura
of more than $35,000,000.

A few iMnils ft!!', remain to b
completed and towns in the prov-

ince of Lecce, the most distant from
the end of the main cannl, will not
havo their supply beforu th' end of
next year.

The great advance In hydraulic en-

gineering is well Illustrated by a brief
comparison ibetween th construction
of the great Unman aqueducts of ty

and this mo.--t recent triumph
of Italian engineers. The massive Un-

man aqueducts, impressive ection of

which still remain nnd are familiar to
nil who have travelled m Italy el'her
in the llesh or pictorially, in the spirit,
scorned apparently nil barriers f na-

ture. As n matter of fait, however,
the Unmans found lees diltleulty In
constructing tho-- c remarkable archer
of masonry ncross valleys, often in .x

double te r nnd rl-l- o heights ex-

ceeding 100 feet, than tluy H'l 'n un-

derground work.
In the latter form of construction

they were litii ted to open cutting and
short distance tunnelling. - F.Mensive
tunnelling, such as piercing the Alpi
at St. Ciothnrd or tin Pimplon. wai
Impossible tint!! compressed air, mod-

em drilling mach.ncry and dynamite
camu Into usage.

It must be recalled also that tho
one out Itomans were without survey.
Ing Instrument?, except the crudest,
d. ponding upon the simple.--t calcula-
tions in trlanuulation, and that tho
lens, and therefore the transit, was
unknown.

For these reasons, while tho ancient
Uotiiau works that brought cool, puro
silting waters into the capital of tho
world fur the delectation of its patrl-c.a- n

populace appear to nature,
It will often be noted that they have
toon turned miles out of a straight
line to avoid some natural obstacle
that an engineir of y would
laugh at. And In the avoidance of
such obstacles It often happ- nod that
tho Uoman enginetrs would bridgo a
chasm with a soaring structure of
massive masonry that Wfiild 'poll
bankruptcy for a modern contractor.

The groat modern triumph of Italy
differs from these anc out marvels of
construction chlolly in this respect:
Where the old Itomnns avoided minor
obstacles, the modern Latins hava
gone straight thr, ugh great one.
Therein lies the whole story of tho
ndvauco scored by modern engi-
neering.
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